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The present invention relates to an image forming 
apparatus for outputting a copy image, as in a case of 
printing images of two original documents on both sides 
of a single paper sheet with use of an OA (Office 
Automation) apparatus such as a copying machine. 

In this copying machine, an original document is 
read by through-read, in which a read operation is 
effected by a stationary-type scanner which scans an 
original document, fed by an automatic document feeder 
(ADF), in units of one scan line. 

The read image data is subjected to mirror-image 
conversion and recorded on a page memory. Then, after 
subjected to a rotational process, where needed, the 
image data is printed out. 

In the prior art, there are directions of images, 
i.e. portrait/landscape, for each of a vertically 
positioned original and a horizontally positioned 
original . 

The portrait of the vertically positioned original 
is defined such that the longitudinal direction of the 
original coincides with the up-and-down direction of 
the image. The portrait of the horizontally positioned 
original is defined such that the longitudinal direc- 
tion of the original coincides with the up-and-down 
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direction of the image. The landscape of the 
vertically positioned original is defined such that the 
transverse direction of the original coincides with the 
up-and-down direction of the image. The landscape of 
5 the horizontally positioned original is defined such 

that the transverse direction of the original coincides 
with the up-and-down direction of the image. 

As regards the above-mentioned copying machine, 
where images of two originals are printed on both sides 
10 of a single paper sheet, a process is performed with 

reference to an end face of a first original at which a 
final main scan is performed and an end face of a 
second original at which a first main scan is 
performed . 

15 Consequently, in the case of the portrait of the 

vertically positioned original and the landscape of the 
vertically positioned original, the up-and-down 
direction of an image printed on the observe side 
coincides with the up-and-down direction of an image 

20 printed on the reverse side. However, in the case of 

the portrait of the horizontally positioned original 
and the landscape of the horizontally positioned 
original, the up-and-down direction of an image printed 
on the observe side is made opposite to the up-and-down 

25 direction of an image printed on the reverse side. 

BRIEF SUMMARY OF THE INVENTION 
The object of the present invention is to provide 
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an image forming apparatus wherein where images of 
two originals are printed on both sides of a single 
paper sheet, even in the case of the portrait of the 
horizontally positioned original and the landscape of 
5 the horizontally positioned original, the up-and-down 

direction of an image formed on the observe side is 
made to coincide with the up-and-down direction of 
an image formed on the reverse side. 

In order to achieve this object, according to the 

10 present invention, there is provided an image forming 

apparatus for scanning images on first and second 
originals each having a main scan direction and a sub- 
scan direction and forming copy images of the scanning 
images on an obverse side and a reverse side of an 

15 image formation medium, the apparatus comprising: 

setting means for setting directions of scanning of the 
first and second originals; first scanning means for 
scanning the first original conveyed in the direction 
of scanning of the original set by the setting means; 

20 first recording means for recording image data of the 

first original scanning by the first scanning means; 
first reading means for reading out the image data of 
the first original recorded in the first recording 
means without rotating the image data; first image 

2 5 forming means for forming the image data of the first 

original reading by the first reading means on the 
obverse side of the image formation medium; second 
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scanning means for scanning the second original 
conveyed in the direction of scanning of the original 
set by the setting means; second recording means for 
recording image data of the second original read by the 
5 second scanning means; second reading means for reading 

out the image data of the second original recorded in 
the second recording means without rotating the image 
data or by rotating the image data over 180° in 
accordance with the setting by the setting means; and 
10 second image forming means for forming the image data 

of the second original reading by the second reading 
means on the reverse side of the image formation 
medium. 

There is also provided an image forming apparatus 
15 for scanning images on first and second originals each 

having a main scan direction and a sub-scan direction 
and forming copy images of the scanning images on an 
obverse side and a reverse side of an image formation 
medium, the apparatus comprising: first setting means 
20 for setting directions of scanning of the first and 

second originals; second setting means for setting a 
binding margin; first scanning means for scanning the 
first original conveyed in the direction of scanning 
of the original set by the first setting means; first 
25 reading means for recording image data of the first 

original scanning by the first scanning means; first 
reading means for reading out the image data of the 



I I 



- 5 - 

first original recorded in the first recording means 
without rotating the image data and by providing the 
binding margin set by the second setting means; first 
image forming means for forming the image data of the 
5 first original reading by the first reading means on 

the obverse side of the image formation medium; second 
scanning means for scanning the second original 
conveyed in the direction of scanning of the original 
set by the setting means; second recording means for 

10 recording image data of the second original read by the 

second scanning means; second reading means for reading 
out the image data of the second original recorded in 
the second recording means without rotating the image 
data and by providing the binding margin set by the 

15 second setting means, or by rotating the image data 

over 180° and providing the binding margin set by the 
second setting means, in accordance with the setting by 
the setting means; and second image forming means for 
forming the image data of the second original reading 

2 0 by the second reading means on the reverse side of the 

image formation medium. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
FIG. 1 is a cross-sectional view showing a 
schematic structure of a digital copying machine 

2 5 according to the present invention; 

FIGS. 2 to 4 show examples of display images on 
a liquid crystal display unit; 
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FIG. 5 is a block diagram showing an internal 
structure of a control circuit in the digital copying 
machine; 

FIGS. 6, 7, 12 and 13 are flow charts illustrating 
5 printing processes; 

FIGS. 8A to 8E and 14A to 14E are views for 
describing printing processes at the time the portrait 
of the horizontally positioned original is set; 

FIGS. 9A to 9E and 15A to 15E are views for 
10 describing printing processes at the time the landscape 

of the vertically positioned original is set; 

FIGS. lOA to lOE and 16A to 16E are views for 
describing printing processes at the time the landscape 
of the horizontally positioned original is set or the 
15 horizontally positioned original is automatically set; 

and 

FIGS. IIA to HE and 17A to 17E are views for 
describing printing processes at the time the portrait 
of the vertically positioned original is set or the 
20 vertically positioned original is automatically set. 

DETAILED DESCRIPTION OF THE INVENTION 
An embodiment of the present invention will now be 
described with reference to the accompanying drawings. 
FIG. 1 is a cross-sectional view showing a 
2 5 schematic structure of a digital copying machine 1 as 

an example of an image forming apparatus according to 
the present invention. 
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As--irs— STTown in FIG. 2, the "51 
1 has an apparaJ:-«'S"'*"6ody 2 . The apparatus body 2 
includ^^^^a scanner unit 4 serving as reading means and 
IL 6 fUiic ' LiOiiiiiq db iiircfq e^^.£ ca:jninq_m eems . 
5 An original table 8 formed of transparent glass, 

on which an object to be read, that is, an original 
D, is placed, is provided on a top surface of the 
apparatus body 2. In addition, an automatic original 
document feeder 9 (hereinafter "ADF") serving as means 
10 for automatically feeding the original D onto the 

original table 8 is provided on the top surface of 
the apparatus body 2 . 

The original D placed on an original tray 9a of 
the ADF 9 is conveyed by a convey guide (not shown) and 
15 fed onto a discharge tray 9c via a platen roller 9b. 

Accordingly, while the original D is being conveyed 
by the platen roller 9b, it is exposed and scanned by 
an exposure lamp 10 of the scanner unit 4, as will be 
described later, and an image on the original D is 
2 0 read. 

The originals D are set on the original tray 9a 
of the ADF 9 such that surfaces to be read of the 
originals D may face upward. The originals D are 
successively fed in from the uppermost one. 
25 The scanner unit 4 provided within the apparatus 

body 2 includes the exposure lamp 10 constituted by, 
e.g. a halogen lamp, serving as a light source for 
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illuminating the original D fed by the ADF 9 or the 
original D placed on the original table 8, and a first 
mirror 12 for deflecting reflection light from the 
original D to a predetermined direction. The exposure 
5 lamp 10 and first mirror 12 are attached to a first 

carriage 14 disposed below the original table 8. 

The first carriage 14 is disposed to be movable in 
parallel to the original table 8. The first carriage 
14 is reciprocally moved under the original table 8 by 

10 a scanner motor (drive motor) 16 via a toothed belt, 

etc. (not shown). The scanner motor 16 is constituted 
by, e.g. a stepping motor. 

A second carriage 18 movable in parallel to the 
original table 8 is disposed below the original table 

15 8. Second and third mirrors 20, 22 for successively 

deflecting the reflection light from the original D, 
which has been reflected by the first mirror 12, are 
attached to the second carriage 18 such that the second 
and third mirrors 20, 22 are arranged at right angles 

2 0 with each other. A torque from the scanner motor 16 

is transmitted to the second carriage 18 by means of 
the toothed belt, etc. which drives the first carriage 
14, and the second carriage 18 is driven following the 
first carriage 14. In addition, the second carriage 

25 18 is moved in parallel to the original table 8 at a 

speed corresponding to 1/2 of the speed of the first 
carriage 14. 
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Moreover, a focusing lens 2 4 for focusing the 
reflection light from the third mirror 2 0 on the second 
carriage 18 and a CCD sensor (line sensor) 26 for 
photoelectrically converting the reflection light 
focused by the focusing lens 24 are disposed below 
the original table 8. The focusing lens 24 is disposed 
in a plane including an optical axis of the light 
deflected by the third mirror 22 so as to be movable 
by means of a driving mechanism. The focusing lens 24, 
by its own movement, focuses the reflection light with 
a desired magnification ^(jnain sc an_ direc t ionj^T^ The CCD 
sensor 26 photoelectrically converts the incident 
reflection light in accordance with an image processing 
clock delivered from a main CPU (to be described later) 
and outputs an electric signal corresponding to the 
read original D. The magnification in a j" sub-scan 
direction/can be controlled by altering the feed speed 



of the ADF 9 or the speed of movement of the first 
carriage 14. 

Wbeti' Ulie original D fed by the Aut^ j J^iuad, Lli<=i 
position of radiation of.-*i^t§exposure lamp 10 is fixed 
at a position stedwn in FIG. 2. When the original D 
placed opX^he original table 8 is read, the position 
of r^raiation of the exposure lamp 10 is moved fi4:om the 
Ji^r: to me right along the origin^±*-^afe*6o . 

On the other hand, the printer unit 6 includes 
a laser exposure device 2 8 functioning as latent image 
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forming means. A peripheral surface of a photosensi- 
tive drum 30 is scanned by a laser beam from the laser 
exposure device 2 8 and thus an electrostatic latent 
image is formed on the peripheral surface of the 
photosensitive drum 30, 

T ^ »i ni-1H i I i I H I ^ ■ I ]n . ■ pil l i -^r^jf ^ •» n cludeS t h( 

photosensitive drum 30 which is rotata^i^^and serves 
as an image carrying body. The Bfer^osensitive drum .30 
is disposed on a right side Qf^ an almost central 
10 region in the apparatus body 2. The peripheral 

surface of the photoseijeitive drum 30 is exposed by 
the laser beam from J^e laser exposure device 28 and 
a desired electrosjifatic latent image is formed thereon, 
Around the peripj^eral surface of the photosensitive 
drum 30, there/are successively provided an electrify- 
ing charger 36 for electrifying the drum peripheral 
surface witrf a predetermined charge; a developer 34 
serving as^ developing means for supplying toner as 
developijifg agent onto the electrostatic latent image 
20 formed Jbn the peripheral surface of the photosensitive 

drum 3/0 and developing the electrostatic latent image 
with h desired image density; a transfer charger 38 
integrally including a separating charger 36 for 
sepj^rating from the photosensitive drum 30 an image 
25 foirmation medium, i.e. a copying paper sheet P, fed 

f/om a cassette 48, 50 (to be described later), the 

iransfer the t^^er 
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Image formed on the photos ensitive drum 30 o nto, 
sheet P; a separation claw 40 f or^^.^'^'parating the 
copying paper sheet P frop^^-^ne peripheral surface of 
the photosensitivej*fuin 30; a cleaner 42 for cleaning 
the toner remarfning on the peripheral surface of 
the photosensitive drum 30; and a destaticizer 44 
for yde-electrif ying the pe^pheral surface of the 
osens: 

An upper cassette 48 and a lower cassette 50, 

10 which are removable from the apparatus body, are 

disposed in a stacked fashion in a lower region of 
the apparatus body 2 . Copying paper sheets P with 
different sizes are put in the respective cassettes 
48, 50. A manual feed tray 54 is provided on a lateral 

15 side of the upper cassette 48. 

A convey path 56 is defined within the apparatus 
body 2, which extends from each cassette 48, 50 through 
a transfer section provided between the photosensitive 
drum 30 and transfer charger 38. At a terminal end of 

20 the convey path 56, there is provided a fixing device 

58 having a fixing lamp 58a. A discharge port 60 is 
formed at an upper part of the fixing device 58. 

A feed roller 62 and a separation roller 63 for 
taking out paper sheets P one by one from each cassette 

25 48, 50 are provided near each cassette 48, 50. The 

convey path 56 is provided with a number of feed roller 
pairs 64 for conveying through the convey path 56 the 
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copying paper sheets P taken out by the feed roller 62 
and separation roller 63. 

A register roller pair 66 is provided on an 
upstream side of the photosensitive drum 30 in the 
convey path 56, The register roller pair 66 corrects 
a skew of the taken-out copying paper sheet P, aligns 
a top end of the toner image on the photosensitive drum 
30 with a top end of the copying paper sheet P, and 
feeds the copying paper sheet P to the transfer section 
at the same speed as the speed of movement of the 
peripheral surface of the photosensitive drum 30. 
A pre-aligning sensor 68 for sensing arrival of the 
copying paper sheet P is provided on an upstream side 
of the register roller pair 66, that is, on the feed 
roller 64 side. 

The copying paper sheet P taken out from the 
cassette 48, 50 one by one by means of the feed roller 
62 is fed to the register roller pair 66 by means of 
the feed roller pair 64. After the top end of the 
copying paper sheet P has been aligned by the register 
roller pair 66, the copying paper sheet P is fed to the 
transfer section . 

Tn the t rnnnfrr nrn t iiion , t1 
is, the toner image, for^aed-'OTT ^he photosensitive drum 
30 is trans f^,M*^aon to the sheet P by the transfer 
chargep'^8. The copying paper sheet P on which thi 
tcmer xmage 
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poriphoroJj » -Gu - rr&aci=? ul Llie pliuLus 

functions of the separating charger 36 and^^ffgparating 
claw 40, The copying paper sheet ^g^^^s then conveyed to 
the fixing device 58 by a conjfCy belt (not shown) 
constituting a part of t^ transfer path 56. After the 
developing agent imajg^ is melted and fixed on the 
copying paper sh^^t P by the fixing device 58, the 
copying paperysneet P is discharged by a discharge 
roller paia^VO onto a discharge tray 72 within the 

body 2 through the discharge port 60. 
An au^matic double-side device 74 for reversing the 
cop/ing paper sheet P, which has passed through the 
fipcing device 58, and feeding it to the convey path 56 
mce again, is provided on a right side of the convey 
'path 5j5 ^ 

An operation panel (to be described later) for 
instructing various copying conditions, such as copying 
magnification, and a copying operation start, is 
provided on an upper front portion of the apparatus 
body 2 . 

As is shown in FIG. 2, the operation panel is 
provided with a liquid crystal display (LCD) unit 86 
including touch keys for effecting operation guidance 
and various instructions. 

tjhowiL 

an 

operj 
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.p . p .1 a y po ir t i o n ~ 7 ' 6 - b " d - i 
in a switched manner. The settina.,xii€play portion 86b, 
for example, displays a setj&*fig screen of a basic 
function (BASIC) as apf^nitial screen, as shown in 
FIG. 2. This se^een shows a selection state of LCF 52, 
indicates th^ a zoom ratio is 100% and an original 
size is A4, and displays setting of a photo image and a 
text ijjfage, setting of non-sort/non-staple and setting 
of a/doubl< 

10 i^^&t^'ucting editing, programs and change ot settings. 

In addition, the setting display portion 86b 
can display setting screens for application 
(EDIT), programs (PROGRAM) and setting (SETTINGS). 
For example, on the setting screens for programs and 
15 settings, the priority can be set, jobs canceled, 

a list of jobs displayed, and the setting of priority 
altered or added. 

If the double-side mode is set on the initial 
screen shown in FIG. 2, a setting screen for directions 
20 of images is displayed as shown in FIG. 3. This screen 

displays an icon 87a for setting "AUTO" of a horizon- 
tally positioned original and "AUTO" of a vertically 
positioned original, an icon 87b for setting "PORTRAIT" 
of a horizontally positioned original and "PORTRAIT" 
25 of a vertically positioned original, and an icon 87c 

for setting "LANDSCAPE" of a horizontally positioned 
original and "LANDSCAPE" of a vertically positioned 



- 15 - 

original . 

When the icon for application (EDIT) is depressed, 
a setting screen for a binding margin, as shown in 
FIG, 4, is displayed. If setting of the binding margin 
5 is selected on this screen, the binding margin in the 

double-side mode can be set. 

The digital copying machine 1 may be used as 
an independent unit, or as a network printer. 

In this case, the digital copying machine 1 is 
10 connected to personal computers (PC) (not shown) or 

a server (not shown) via a local network (LAN) (not 
shown) . 

The internal structure of a control circuit of the 
digital copying machine 1 will now be described with 

15 reference to FIG. 5. 

The digital copying machine 1 is provided with 
a main control unit 90 for controlling the entirety 
of the machine. The main control unit 90 comprises, 
though not shown, a CPU (central processing unit) for 

2 0 controlling the operation thereof, a ROM (Read only 

memory) storing software associated with the operation 
of the digital copying machine 1, and a RAM (random 
access memory) (S-RAM) for temporarily storing image 
data and data on operations . 

25 The main control unit 90 is connected to the ADF 

9, scanner unit 4, printer unit 6, operation panel 91, 
image processing unit 92, page memory 93 and HDD 94 via 
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a bus 95. The image processing unit 92, page memory 93 
and HDD 94 are connected via an image bus 96. 

In the main control unit 90, binding axes are 
determined on the basis of settings of the directions 
5 of images. Specifically, in the case of the auto-mode 

of the vertically positioned original, the portrait of 
the vertically positioned original and the portrait of 
the horizontally positioned original, the binding axis 
is determined to be the longitudinal direction. In the 

10 case of the auto-mode of the horizontally positioned 

original, the landscape of the horizontally positioned 
original and the landscape of the vertically positioned 
original, the binding axis is determined to be the 
transverse direction . 

15 The image processing unit 92 processes the 

original image read by the scanner unit 4, processes 
the image data from the page memory 93 and HDD 94, and 
outputs the processed image data to the page memory 93, 
printer unit 6 or HDD 94. 

20 The image processing unit 92 includes a 

compression/decompression circuit (not shown). 
Using the compression/decompression circuit, the image 
processing unit 92 compresses image data from the page 
memory 93 or decompresses image data from the HDD 94. 

25 The page memory 93 record image data from the 

image processing unit 92. 

The HDD 94 is an external memory device. 



represented by a hard disk, for recording various data. 
For example, when a plurality of copies are made, 
compressed images of scan images of plural originals 
are recorded. At the time of printing, the compressed 
images are read out and printed. 

The main control unit 91 has input tasks and print 
tasks managed for each job. 

A process of successively reading originals D 
placed on the tray 9a of the ADF 9 and performing a 
double-side printing operation in the above-described 
structure will now be described with reference to flow 
charts of FIGS. 6 and 7. 

To start with, a plurality of originals D are set 
on the original tray 9a of the ADF 9 with their 
surfaces to be read facing upward (STl). The operator 
sets a double-side mode on the setting display portion 
86b of the LCD unit 86 (ST2). Using the setting 
display portion 86b of the LCD unit 86, the main 
control unit 90 displays the screen for setting various 
states of originals in the double-side mode, as shown 
in FIG. 4. 

A description will now be given of a case where 
the portrait of the horizontally positioned original of 
the icon 87b has been set on the basis of this display 
(STll) and a copy start key (not shown) has been turned 
on (ST12). 

A first original D is conveyed by the ADF 9 and. 
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as shown in FIG. 8A, image data of each scan line in 
the main scan direction (the transverse direction of 
the original) is successively read by the CCD sensor 
26 of the scanner unit 4 in the sub-scan direction 
5 (the longitudinal direction of the original) (ST13). 

The read image data is subjected to a mirror-image 
conversion, as shown in FIG, SB, and recorded on the 
page memory 93 (ST14), On the basis of the image data 
recorded on the page memory 93, the main control unit 

10 90 determines the width in the main scan direction and 

size of the original D. 

After the image on the one-page original has been 
recorded on the page memory 93, the image data of each 
scan line in the main scan direction is successively 

15 read out from the page memory 93 without performing a 

rotational process (0° ), as shown in FIGS. SB and 8C 
(ST15). An electrostatic latent image (exposure image) 
is formed on the photosensitive drum 3 0 by a laser beam 
from the laser exposure device 2 8 which corresponds to 

20 the read-out image data, and this electrostatic latent 

image is developed (visualized) by the developer 34. 
On the other hand, a paper sheet is fed from the 
cassette which stores paper sheets P having the same 
size as the original D and conveyed to a point before 

25 the transfer section. The copying paper sheet P is 

then conveyed in synchronism with the developed image 
on the photosensitive drum 30, and the image data of 



the original D is transferred onto the surface of the 
copying paper sheet P having the same size as the 
original D. Following this, the image data is fixed by 
the fixing device 58. Thus, printing on the obverse 
side is effected as shown in FIG. 8E (ST16). 

A portion of the copying paper sheet P, with some 
length from its front end, is discharged from the 
discharge port 60 by the discharge roller 70. Then, 
the copying paper sheet P is conveyed in the reverse 
direction and guided to the automatic double-side 
device 74 by a diverting mechanism (not shown). 
Thus, the copying paper sheet P is reversed and 
conveyed once again to the convey path 5 6 before the 
register roller pair 66. 

On the other hand, a second document D is conveyed 
by the ADF 9 and, as shown in FIG. BA, image data 
of each scan line in the main scan direction (the 
transverse direction of the original) is successively 
read by the CCD sensor 2 6 of the scanner unit 4 in the 
sub-scan direction (the longitudinal direction of the 
original) (ST17). The read image data is subjected to 
a mirror-image conversion, as shown in FIG. SB, and 
recorded on the page memory 93 (ST18). On the basis of 
the image data recorded on the page memory 93, the main 
control unit 90 determines the width in the main scan 
direction and size of the original D. In this case, if 
the width in the main scan direction and size of the 



second original D differ from tihose of the first 
document D, the process is halted. 

Where the widths in the main scan direction and 
sizes of both originals D are the same, the image on 
the one-page original is recorded on the page memory 
93. Then, as shown in FIGS. 8B and 8D, a rotational 
process of 180° is performed and the image data is 
recorded on the page memory 93 once again. The image 
data of each scan line in the main scan direction of 
the rotated image is successively read out from the 
page memory 93 (ST19). An electrostatic latent image 
(exposure image) is formed on the photosensitive drum 
3 0 by a laser beam from the laser exposure device 2 8 
which corresponds to the read-out image data, and this 
electrostatic latent image is developed (visualized) by 
the developer 34. 

On the other hand, a copying paper sheet P is fed 
from the automatic double-side device 74, and the image 
data of the original D is transferred onto the reverse 
side of the copying paper sheet P in the transfer 
section. Following this, the image data is fixed by the 
fixing device 58. Thus, printing on the reverse side 
is effected as shown in FIG. 8E (ST20). The copying 
paper sheet P is discharged from the discharge port 60 
onto the discharge tray 72. 

Thereafter, the presence/absence of the original D 
on the original tray 9a is determined (ST21). If the 
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original D is present, control returns to step 13. 
If the original D is absent, the process is finished. 

As a result, in the state in which the portrait of 
the horizontally positioned original is set, the images 
5 regularly arranged in the same direction with reference 

to the longitudinal direction of the originals D 
(copying paper sheet P) are printed on the obverse side 
and reverse side of the copying paper sheet P, as shown 
in FIG. 8E. 

10 A description will now be given of a case where 

the landscape of the vertically positioned original of 
the icon 87c has been set (ST31) in the state in which 
the double-side mode is set in step 2 and the copy 
start key (not shown) has been turned on (ST32). 

15 A first original D is conveyed by the ADF 9 and, 

as shown in FIG. 9A, image data of each scan line in 
the main scan direction (the longitudinal direction of 
the original) is successively read by the CCD sensor 
26 of the scanner unit 4 in the sub-scan direction (the 

20 transverse direction of the original) (ST33). The read 

image data is subjected to a mirror-image conversion, 
as shown in FIG. 9B, and recorded on the page memory 93 
(ST34). On the basis of the image data recorded on the 
page memory 93, the main control unit 90 determines the 

25 width in the main scan direction and size of the 

original D. 

After the image on the one-page original has been 
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recorded on the page memory 93, the image data of each 
scan line in the main scan direction is successively 
read out from the page memory 93 without performing a 
rotational process (0° ), as shown in FIGS. 9B and 9C 
5 {ST35). An electrostatic latent image (exposure image) 

is formed on the photosensitive drum 30 by a laser beam 
from the laser exposure device 28 which corresponds to 
the read-out image data, and this electrostatic latent 
image is developed (visualized) by the developer 34. 

10 On the other hand, a paper sheet is fed from the 

cassette which stores paper sheets P having the same 
size as the original D and conveyed to a point before 
the transfer section. The copying paper sheet P is 
then conveyed in synchronism with the developed image 

15 on the photosensitive drum 30, and the image data of 

the original D is transferred onto the surface of the 
copying paper sheet P having the same size as the 
original D. Following this, the image data is fixed by 
the fixing device 58. Thus, printing on the obverse 

20 side is effected as shown in FIG. 9E (ST36). 

A portion of the copying paper sheet P, with some 
length from its front end, is discharged from the 
discharge port 60 by the discharge roller 70. Then, 
the copying paper sheet P is conveyed in the reverse 

25 direction and guided to the automatic double-side 

device 74 by the diverting mechanism (not shown). 
Thus, the copying paper sheet P is reversed and 



conveyed once again to the convey path 56 before the 
register roller pair 66. 

On the other hand, a second document D is conveyed 
by the ADF 9 and, as shown in FIG. 9A, image data 
of each scan line in the main scan direction (the 
longitudinal direction of the original) is successively 
read by the CCD sensor 2 6 of the scanner unit 4 in the 
sub-scan direction (the transverse direction of the 
original) (ST37). The read image data is subjected to 
a mirror-image conversion, as shown in FIG. 9B, and 
recorded on the page memory 93 (ST38). On the basis of 
the image data recorded on the page memory 93, the main 
control unit 90 determines the width in the main scan 
direction and size of the original D. In this case, if 
the width in the main scan direction and size of the 
second original D differ from those of the first 
document D, the process is halted. 

Where the widths in the main scan direction and 
sizes of both originals D are the same, the image on 
the one-page original is recorded on the page memory 
93. Then, as shown in FIGS. 9B and 9D, a rotational 
process of 180° is performed and the image data is 
recorded on the page memory 93 once again. The image 
data of each scan line in the main scan direction of 
the rotated image is successively read out from the 
page memory 93 (ST39). An electrostatic latent image 
(exposure image) is formed on the photosensitive drum 
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30 by a laser beam from the laser exposure device 26 
which corresponds to the read-out image data, and this 
electrostatic latent image is developed (visualized) by 
the developer 34. 
5 On the other hand, a copying paper sheet P is fed 

from the automatic double-side device 74, and the image 
data of the original D is transferred onto the reverse 
side of the copying paper sheet P in the transfer 
section. Following this, the image data is fixed by 

10 the fixing device 58. Thus, printing on the reverse 

side is effected as shown in FIG. 9E (ST40). The 
copying paper sheet P is discharged from the discharge 
port 60 onto the discharge tray 72. 

Thereafter, the presence/absence of the original D 

15 on the original tray 9a is determined {ST41). If the 

original D is present, control returns to step 33. 
If the original D is absent, the process is finished. 

As a result, in the state in which the landscape 
of the vertically positioned original is set, the 

2 0 images regularly arranged in the same direction with 

reference to the transverse direction of the originals 
D (copying paper sheet P) are printed on the obverse 
side and reverse side of the copying paper sheet P, as 
shown in FIG. 9E. 

25 A description will now be given of a case where 

the landscape of the horizontally positioned original 
of the icon 87c has been set or the auto-mode of the 
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horizontally positioned original of the icon 87a has 
been set (ST51) in the state in which the double-side 
mode is set in step 2 and the copy start key (not 
shown) has been turned on (ST52). 
5 A first original D is conveyed by the ADF 9 and, 

as shown in FIG. lOA, image data of each scan line in 
the main scan direction (the transverse direction of 
the original) is successively read by the CCD sensor 
26 of the scanner unit 4 in the sub-scan direction 

10 (the longitudinal direction of the original) (ST53). 

The read image data is subjected to a mirror-image 
conversion, as shown in FIG. lOB, and recorded on the 
page memory 93 (ST54). On the basis of the image data 
recorded on the page memory 93, the main control unit 

15 90 determines the width in the main scan direction and 

size of the original D . 

After the image on the one-page original has been 
recorded on the page memory 93, the image data of each 
. scan line in the main scan direction is successively 

2 0 read out from the page memory 93 without performing a 

rotational process (O"* ), as shown in FIGS, lOB and IOC 
(ST55). An electrostatic latent image (exposure image) 
is formed on the photosensitive drum 30 by a laser beam 
from the laser exposure device 2 8 which corresponds to 

2 5 the read-out image data, and this electrostatic latent 

image is developed (visualized) by the developer 34. 
On the other hand, a paper sheet is fed from the 



cassette which stores paper sheets P having the same 
size as the original D and conveyed to a point before 
the transfer section. The copying paper sheet P is 
then conveyed in synchronism with the developed image 
on the photosensitive drum 30, and the image data of 
the original D is transferred onto the surface of the 
copying paper sheet P having the same size as the 
original D, Following this, the image data is fixed by 
the fixing device 58. Thus, printing on the obverse 
side is effected as shown in FIG. lOE (ST56). 

A portion of the copying paper sheet P, with some 
length from its front end, is discharged from the 
discharge port 60 by the discharge roller 70. Then, 
the copying paper sheet P is conveyed in the reverse 
direction and guided to the automatic double-side 
device 74 by the diverting mechanism (not shown). 
Thus, the copying paper sheet P is reversed and 
conveyed once again to the convey path 5 6 before the 
register roller pair 66. 

On the other hand, a second document D is conveyed 
by the ADF 9 and, as shown in FIG. lOA, image data 
of each scan line in the main scan direction (the 
transverse direction of the original) is successively 
read by the CCD sensor 26 of the scanner unit 4 in the 
sub-scan direction (the longitudinal direction of the 
original) (ST57). The read image data is subjected to 
a mirror-image conversion, as shown in FIG. lOB, and 



recorded on the page memory 93 (ST58). On the basis of 
the image data recorded on the page memory 93, the main 
control unit 90 determines the width in the main scan 
direction and size of the original D. In this case, 
if the width in the main scan direction and size of 
the second original D differ from those of the first 
document D, the process is halted. 

Where the widths in the main scan direction and 
sizes of both originals D are the same, the image on 
the one-page original is recorded on the page memory 
93. Then, as shown in FIGS. lOBand lOD, without 
performing a rotational process (0° ), the image data 
of each scan line in the main scan direction is 
successively read out from the page memory 93 (ST59). 
An electrostatic latent image (exposure image) is 
formed on the photosensitive drum 30 by a laser beam 
from the laser exposure device 28 which corresponds to 
the read-out image data, and this electrostatic latent 
image is developed (visualized) by the developer 34. 

On the other hand, a copying paper sheet P is fed 
from the automatic double-side device 74, and the image 
data of the original D is transferred onto the reverse 
side of the copying paper sheet P in the transfer 
section. Following this, the image data is fixed by 
the fixing device 58. Thus, printing on the reverse 
side is effected as shown in FIG. lOE (ST60). The 
copying paper sheet P is discharged from the discharge 



port 60 onto the discharge tray 72. 

Thereafter, the presence/absence of the original D 
on the original tray 9a is determined (ST61), If the 
original D is present, control returns to step 53. 
If the original D is absent, the process is finished. 

As a result, in the state in which the landscape 
of the horizontally positioned original is set or 
the auto-mode of the horizontally positioned original 
is set, the images regularly arranged in the same 
direction with reference to the transverse direction of 
the originals D (copying paper sheet P) are printed on 
the obverse side and reverse side of the copying paper 
sheet P, as shown in FIG. lOE. 

A description will now be given of a case where 
the portrait of the vertically positioned original of 
the icon 87b has been set or the auto-mode of the 
vertically positioned original of the icon 87a has been 
set (ST71) in the state in which the double-side mode 
is set in step 2 and the copy start key (not shown) has 
been turned on (ST72). 

A first original D is conveyed by the ADF 9 and, 
as shown in FIG. IIA, image data of each scan line in 
the main scan direction (the longitudinal direction of 
the original) is successively read by the CCD sensor 
26 of the scanner unit 4 in the sub-scan direction (the 
transverse direction of the original) (ST73). The read 
image data is subjected to a mirror-image conversion. 



as shown in FIG. IIB, and recorded on the page memory 
93 (ST74). On the basis of the image data recorded on 
the page memory 93, the main control unit 90 determines 
the width in the main scan direction and size of the 
original D. 

After the image on the one-page original has been 
recorded on the page memory 93, the image data of each 
scan line in the main scan direction is successively 
read out from the page memory 93 without performing a 
rotational process (0° ), as shown in FIGS, IIB and IIC 
(ST75). An electrostatic latent image (exposure image) 
is formed on the photosensitive drum 3 0 by a laser beam 
from the laser exposure device 28 which corresponds to 
the read-out image data, and this electrostatic latent 
image is developed (visualized) by the developer 34. 
On the other hand, a paper sheet is fed from the 
cassette which stores paper sheets P having the same 
size as the original D and conveyed to a point before 
the transfer section. The copying paper sheet P is 
then conveyed in synchronism with the developed image 
on the photosensitive drum 30, and the image data of 
the original D is transferred onto the surface of the 
copying paper sheet P having the same size as the 
original D. Following this, the image data is fixed by 
the fixing device 58. Thus, printing on the obverse 
side is effected as shown in FIG. HE (ST76). 

A portion of the copying paper sheet P, with some 



length from its front end, is discharged from the 
discharge port 60 by the discharge roller 70. Then, 
the copying paper sheet P is conveyed in the reverse 
direction and guided to the automatic double-side 
device 74 by the diverting mechanism (not shown). 
Thus, the copying paper sheet P is reversed and 
conveyed once again to the convey path 56 before the 
register roller pair 66. 

On the other hand, a second document D is conveyed 
by the ADF 9 and, as shown in FIG. IIA, image data 
of each scan line in the main scan direction (the 
longitudinal direction of the original) is successively 
read by the CCD sensor 2 6 of the scanner unit 4 in the 
sub-scan direction (the transverse direction of the 
original) (ST77). The read image data is subjected to 
a mirror-image conversion, as shown in FIG. IIB, and 
recorded on the page memory 93 (ST78). On the basis of 
the image data recorded on the page memory 93, the main 
control unit 90 determines the width in the main scan 
direction and size of the original D. In this case, 
if the width in the main scan direction and size of 
the second original D differ from those of the first 
document D, the process is halted. 

Where the widths in the main scan direction and 
sizes of both originals D are the same, the image on 
the one-page original is recorded on the page memory 
93. Then, as shown in FIGS. IIB and IID, without 
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performing a rotational process (0*^ ), the image data 
of each scan line in the main scan direction is 
successively read out from the page memory 93 and an 
electrostatic latent image (exposure image) is formed 
5 on the photosensitive drum 30 by a laser beam from the 

laser exposure device 28, The electrostatic latent 
image is developed (visualized) by the developer 34, 

On the other hand, a copying paper sheet P is fed 
from the automatic double-side device 74, and the image 

10 data of the original D is transferred onto the reverse 

side of the copying paper sheet P in the transfer 
section. Following this, the image data is fixed by 
the fixing device 58- Thus, printing on the reverse 
side is effected as shown in FIG. HE (ST79, 80). 

15 The copying paper sheet P is discharged from the 

discharge port 60 onto the discharge tray 72. 

Thereafter, the presence/absence of the original D 
on the original tray 9a is determined (ST81). If the 
original D is present, control returns to step 73. 

20 If the original D is absent, the process is finished. 

As a result, in the state in which the portrait of 
the vertically positioned original is set or the auto- 
mode of the vertically positioned original is set, 
the images regularly arranged in the same direction 

25 with reference to the longitudinal direction of the 

originals D (copying paper sheet P) are printed on the 
obverse side and reverse side of the copying paper 
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sheet P, as shown in FIG. HE. 

The above-described example is directed to cases 
where images regularly arranged in the same direction 
are printed on the obverse and reverse sides of the 
copying paper sheet P in the double-side printing. 
Moreover, printing with provision of binding margins 
may be performed. 

In this case, as illustrated in flow charts of 
FIGS. 12 and 13, a step 3 for a binding margin setting 
process is added between step 2 and step 11 in the flow 
chart of FIG. 6. Besides, the contents of steps 15 and 
19 in the flow chart of FIG. 6 and the contents of 
steps 35, 39, 55, 59, 75 and 79 in the flow chart of 
FIG. 7 are replaced with the contents of steps 15*, 
19', 35', 39', 55', 59', 75* and 79* in which the 
binding margins are provided. 

In steps 15', 19', 75' and 79', the binding axis 
of the binding margin is set with reference to the 
longitudinal direction of the original D (copying paper 
sheet P). A binding margin having a width in the 
transverse direction is provided with reference to the 
binding axis . 

In steps 35', 39*, 55' and 59', the binding axis 
of the binding margin is set with reference to the 
transverse direction of the original D (copying paper 
sheet P). A binding margin having a width in the 
longitudinal direction is provided with reference to 
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the binding axis. 

As has been described above, when double-side 
printing is effected on a single copying paper sheet to 
produce images of two originals thereon, the directions 
5 of images on the originals can be considered. Even 

where the directions of images on originals, which can 
be positioned only horizontally due to the structure of 
the copying machine, are the portrait and landscape, 
the printing according to the directions of images can 

10 be made. 

Even in the case of originals which can be 
positioned vertically and horizontally, the originals 
can be set (for input) in conformity to the direction 
of paper sheets set in the machine and the printing 

15 with regulated directions of images can be made by 

setting the directions of images. More specifically, 
even where a vertically positioned original is set 
horizontal for printing, the same printing result as in 
the case where it is set vertical can be obtained and 

2 0 the performance of the copying machine is enhanced. 

The above embodiment .is directed to cases where 
directions of images are set in the double-side mode 
and the binding margin is set on the LCD unit of the 
operation panel. Where the copying machine is used 

25 as the aforementioned network printer, however, the 

setting may be made from the personal computers (PC) 
or server connected via the local network (LAN). 



